Effect of Agouti-related protein in regulation of the hypothalamic-pituitary-thyroid axis in the melanocortin 4 receptor knockout mouse.
Agouti-related protein (AGRP) is thought to be one of the neuropeptides mediating the effects of leptin on appetite and satiety. The central administration of AGRP not only stimulates food intake, but also inhibits the hypothalamic-pituitary-thyroid axis (HPT) axis, closely replicating the central hypothyroid state induced by fasting. AGRP binds as an endogenous antagonist or inverse agonist of the central melanocortin receptors but has also been hypothesized to have melanocortin receptor-independent effects. Thus, we determined whether the central effects of AGRP on the HPT axis are altered in mice with selective deletion of the melanocortin 4 receptor (MC4-R). AGRP or artificial cerebrospinal fluid was administered daily into the lateral ventricle of adult, male MC4-R knockout and wild-type (WT) mice for 3 d. AGRP significantly increased the cumulative food intake and weight of white and brown adipose tissue, suppressed circulating levels of T(4) [control vs. AGRP in WT (microg/dl): 4.54 +/- 0.16 vs. 3.87 +/- 21], and inhibited proTRH mRNA content in the hypothalamic paraventricular nucleus of WT mice (control vs. AGRP in WT (density units +/- sem): 4.65 +/- 0.50 vs. 2.47 +/- 0.17). In contrast, no significant effects of AGRP were observed in any of these parameters in the MC4-R knockout mice. These data suggest that AGRP signaling to TRH hypophysiotropic neurons in the paraventricular nucleus is primarily mediated by the MC4-R and therefore, binding to the MC3-R or other putative AGRP receptors may have only a minor role.